Application/Control Number: 10/688,678 
Art Unit: 2800 



Clmpto 

10132005 

PY 



BEST AVAILABLE COPY 



Application/Control Number: 10/688,678 
Art Unit: 2800 



m integrated ciitaii suj^rled by a substmte aod havhtg a plondity of mtcgrsted circuit 
devices, wheraiD at least one of titc phmXUy of integrated ciituit devices comprises a ci^i^acisor^ 
the c^i^citor conq^risJns: 

a bottom ekctrodr. 

a fim mctaJ osyniiridc toner layer ovcrlytog the bottom eleetrode; 

a Rwstal oxide dideciric layer o voiymg the fust mdal ozynitride barrier layer; 

a second metal oxynHiidc banrier layer overlying Ute metal iixMe dietectrfc layer, 

and 

a top eieetiode oveifymg the seem! ii«Btal co^iride barrlo' layer. 

2* (CtirrenUy Am«:tded) the saxdomductor die of c^m i » wherem each of the first and 
Mcoi«l metal oxi«rtttkte barrier tflayer 11 tmm imMMSf cim^pifecs a mdal oxynitrrtie bavNl 
acM^km ofihefoim MOxNy. whctein M i$afitet3d<xmsponatt wekxied fiom ihegtoi^ 
corsisting of chromimt, cobalt, hadutmit iridium, molybdenum* m<^ium» ojanium, itemmi, 
liRsdinm, rsitha»um» taniaUmK titdiiiitm, tun^en, viaiadiam and aiicoaittm. 

X (OrigiiuQ The senyfcosdi^w die of c!^ 2» wbeidn the m&oA eomponeal of the Snt 
meuil 09iymtvide bairiar Is the npoic as the maai mnixmcstt of the second metal oxy»iiri<te 
banrier layer* 

4 (Origmal) the»;^cof^t»etord«eofela^ 

i» «^^fi»tlmatdy Me4iiilf the maxtnmm vaknce vduetHTtl^ metal component M immis 0.05 
amty lan^ ^rnn qiproximately OJ toanaoxtmaidy tlus maximmn vaknce value of the bm^ 
ctmipoaeni M iinBS OJ. 

5* (Original) thesen»comtttCt^4kofdami2»wteemMts8metaloompo^ 
aom the gnwp ooniastlng of chromium^ bafithmu mo$)^eaum and tuogmn* and wtem x 
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^p{sraxtinatelyS.9. 

6. (CuiieimyAiiienM) Tlteset^ 

seccmd metoi cncyttitride bmltr [(taycrj] ky m 'm^Mlmify compfl8C$ o timg$teft oxynittf da 
havmg a oomposiUdii of the form WOx>ly, whenHn x from n^pn^imatety OJOS to 
aj^oximatety 3^ aiMl y rang^ fmm amnoximatdy 0.1 to spproxtnmtdy 5.9. 

7, ^^uiretiUyAmefuldi) ItsesmkocKbimordteo l,twtM9tebm least one deiAfodo 
ofitehottmnafidloodcctrodCTC^^ in^ atl^ 

a. (CttiTcntly Amendod) thefiemkonditctordseof cttim I, wtioe^ at IcsstoncoleeCKNle 
of the bottom and ton ete^mdcs comoftS^s Ciu^gsteii fdtrido. 

9. (OrigLmd) The setntt^odiictor die of ebdm I , wherein the bottom eleetrode eoiiq)ri$<s a 
mdal nitride havmg a oscta} con^nem the same as the mml QompoRoit of the first metal 
<»tyo3lridd bankr layer. 

to. (Oiigmal) A semiconductor die, amipristng: 

an intcgirBtcd circuit sappoti^ by a suhstraie and having a pliiml^y of integrated elieait 
devto»» wheieiA ^ least one of Ihe |>iuiali^ of f ot^tod otio^ devtecs oomprisoi a eqiaeitor, 
&e (a[|Hief tor €on)|id$lii|^ 

a bottom metal nitride eiei^arodo; 

a I1r$t metal oxymtri^ bania layer ovedyii^ the txmom metal sutride cfeetrode; 
a mml oxide dietectite taiyer ovolying the 0f$t metal oxymcride banier layer, 
a secml metal rayiMlo balder byerov^ 
a tOfi ^Qftetal ottride dtoctiiode overl)ifti0tlio mcki^ fnetal oxymtnklB bander 

1 1 « (Ofiginal) The aemiooadi^tor dk of ehiim 10, whei^n the metal oxide hyer empitim 
tantalum oxide. 
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12. (WginaO Tlwsemiooiidi^tordieof^m 10»w3iecm 
conipiisc tunq^ttcn nilitdc 

13. (Cuftcntfy Amended) A sctmccmdactor die* con^mmu: 

m tt^^^atcd djvmit stippoftol 1^ a si^mmte and having a plniati^ of bae&aatd amat 
devieeSi Whmiaat teaa one of il»|ilmlity of imegretcd circuit^ 
the ci^iUMT comprising* 

a botKnn ctcclrode having a bottom dtxtcode mdaJ component; 

a t<9 electrode having a top electrode n»lid con^ 

a dkiectm hiyer inteiposed lid!awea the h^ 

an oxynitride banicr layer having a barrier metal componoit, wherein the hatncr 
mm! eomponem U differem fiom the bouom electrode metal component oi^hete tcHh o' lMm e r 
ineta^^empee ont lo difrcrcm from tho to p'eleotit>d»^ni^l'0<»^^ gBi wherein tl» 
<»(yniiri<te hi^er hyer is imetposed bctwem the d Idcc^ric tay^ and the bottom electrode or 
whcrotn thom eHiN)^^ lho > di < to ift i<»lfly <» atid tho l op 

^eai»de;«ttd 

a second barrier taye r^ ^ whcrei»4h<H? eeoad4)fliifeN^^ tho 
d ie tec cri o l oy e aH B3«i-^aio4)OtlOii^^ w h c ioin thogeoond I t^ l 8 tnieipo$«i between the 
dieketrie layer and the tcq^ eleciiode. 

14* (Cuimilly Amended) The sernkxuMmtct die of claim \X whcrcm the [[metal]] 
oxynhride ti^mrter Uiycr eompris^ MOsNy, wherein M la a mct£j te}<»ted from the gioi^ 
<^»Udttg o£ dtomiiini!» eobail» t^tim^ lildhmu nrnfybdemmi, ruofahim, oamhmi« liumlmii, 
ihodiiim, niitaitum. totalimi. tttaniuni* tni^Eten^ i^natSum ^ aiftonittm. 

15. ((^glnal) The amieondtsetor die of claim 14, wherein x ranges ^om as^xtmatefy 
0.05 to ai^Kudmately one-half maximum v^^enee vidne of tl» metal M mkuis OX^ and y 
nu^ ftm i^^fHOXim^deiy 0. 1 to iq)|m»cim8tely ^ maxUmmi valence valoe of the metiU M 
minuaOJ. 
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16. (Qrifiinal) Thesemkondtictof dieofclaim i4w«todnMbftfi^ 

gnwy cemisttngof dutmtiuin^ hafiaiim^ molybdermm and fimgtf«n> end wherein x raises fbom 

approximately 0X15 to qiproxlmat^ and y fimges fiom oppfttixiinately 0.1 to ai^rmdoutdy 

5A 

ir (OmrfttyAmaided) Ttoscxideoiidiiclor die of dmm l3p^Ndiereiiifhe{[iii(slallI 
oxynlofide homer layer courses a ozngsten oxynitrlde having a composition of the form 
WOscHy* whenein x ninsc$ a|>pioxtmat«^ 0.05 to ajHimtmaicly 2.95 end y ran^ (N>m 
approximately OJ toappioxIniatclyS.^. 

t8. (OrigmaQ Tho»»n)koiiductordieofdatm'l),ii^^ 
eleetiodes eooQMto a metal nltiide. 

19. {CunemlyAinendod} A gcmlcQiHhictog die> comoritim!: 

AevkiSL q^lftai leastoneof thonha-aKtvof Intaaated ctuCTiideviccaeemorlieaaLeapadUy. 

a boitosn elettrede havbg a hottom deetiode inetaLeontPontgit: 
atiif>clec«fPdeha(sdllfiL^tWi„^ectio^^ 

a dieloetrie laver Intcmoscd Jb^ccn tto botti»n dectwwiie and t^ism 

dcctrodc: 

an oxv«ltrido hsmtt bvcr having a banieg metal oomoonem. whea^ tl^ 
bmgf metal co mponent is difTerem fmm ih<^ f^on^ t^ectnade metal conrnomfflL md vAmem 

and 

a se^Jbanity tavcr Intctnosed between the dielectnc (a¥cy and^ion 
dedrmle Thocerokiondac t or di o of o laim4^» wherein at least oneof ttio uh> ^ beitom 
eiectrodcs 6om{Mrlse$ tttfS^itm mfirtd^ 
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20. (Orij^'nal) tl^ tcmkenductor 6lt of daira 1 3, whcrem ihc diclectrk bycr cotnprtsei a 
mml oxide dielectne mateml seiected Btnn the group con^sttug of B^t( l-2)TtQ»» (wtee 0 < 

AbChimdiJNbO). 

2 1 . (Ori^^na]) The semkoiuiuetor die of claim I3« whereb the dieteetne layer cotnpfises 
tamalumo3£tde. 

22. (OtROiilyAfiusxided) Asai^ccMtdiictaTdie^eompHdliis; 

em tnt^peated clicmi jKtpjxuted by 4 sdutete and having d ptmUty of tmcgraicd clicttll 
devkes» wherein at tmt orte of titc plurality of mtegrated cimdt devices conqniscs a eapadtor^ 
the eapeekor eonipii^s; 

a iMMtem eteeti«>de having a Iwtt^ 

a cop electrode having a top electrode metal compoflcm; 

a dklccnlc layer tnterimcd between the hottoxn eloctnide and t2» t^ dcetrode; 

a tufigsla» oxysltiide toffee 
banrier metal eompoticm ta4i0btirt 

bftrncMaetol^oiHpoB cni b different from tho to |>'^e eti >od»t ae tel ^ i iqxmaiit, whctctn the 
tttns$te!i oiiymtftde bamer layer is kteiposod between (ho dideetnc layer and the bottom 
ctccinxte or - wherein th»tiin ggl^rH? i iy mir^ b onkfi 4ayD t> io4meiposod 'be rw ee<>'^^^^ 
I i )^ondih o4 op and 

a second bairier layty^^wfaeroui Oio secoiKHmflt^^ botwoon tho 

dlcdccti i o l n y eg aod the l)ottoc» ele o trodd'0»^i»feB neiD th o fi a cond faiyer ia iiucfpoml N^ecothe 
di^^eetiie layer and the top electiode. 

23. (OrigMv^) 7heseinlcof)dttet<a^d30C^daiin22,whmbthetu:^^ 

layer has a composition of Uie torn WOxNy« wherein x ran^ Cbnxi aj^ximately 0.0$ to 
apfpfoxlmat^ 2,95 aad y rai^ from sqjproxtmatety 0.1 to i^pfim^dmmely 5.9. 



24. (Ofiglftal) Thc$cmicondi^dleofdjym22.ifctoreinatlca$$oiieofth^ 
electrodes comprises a mdiM tiMkt. 



